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(54) Fume exhauster device 

(57) A fume exhauster device compris- 
es first means (8) for generating a first 
air current directed substantially axially 
towards the first means, and second 
means (3) for generating a second air 
current concentrically surrounding the 
first air current and flowing in circum- 
ferential and axial directions away from 
the second means. The second means 
also comprises a substantially annular 
exit opening (7) defined at least along 
its outer periphery by a peripheral sur- 
face (71) extending in the axial direc- 
tion for forming the second air current 
into a cylindrical shroud the outer dia- 
meter of which is substantially equal to 
the outer diameter of the exit opening. 




The drawings originally filed were infor- 



mal and the print here reproduced is *w 
taken from a later filed formal copy. 
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SPECIFICATION 
Fume exhauster device 

5 This invention relates to a fume exhauster device 
comprising first means for generating a first air 
current directed substantially axially towards said 
first means, and second means for generating a 
second air current concentrically surrounding said 
s 10 first air current and flowing in circumferential and 
axial directions away from said second means. 

Known from DE-PS 1 ,289,974 is a fume exhauster 
device of the above captioned type for employfor 
instance with a kitchen stove for exhausting fumes 

15 and other volatile reaction products released during 
cooking and frying, said known device comprising a 
cylindrical swirl duct opening downwards in the 
direction of the fume source, and one or several jets 
located about the upper portion of said swirl duct 

20 and opening tangentially into the interior thereof at a 
downward inclined angle toward said fume source. 
The swirl duct and the jets, which in the known fume 
exhauster device act as said second means, serve to 
generate said second air current flowing downward 

25 in axial direction towards the fume source as well as 
in circumferential direction and surrounding a first 
air current in the form of an upward directed axial 
suction current The upward directed first air current 
is formed, or generated, respectively, by the swirl 

30 duct and an exhaust duct connected to the upper end 
portion thereof and forming said first means there- 
with. Although the known fume exhauster device 
will, by means of said swirl duct and said jets, 
generate said second air current in the form of a 

35 curtain concentrically surrounding said first air cur- 
rent the formation of this current is not achieved in 
practice, since the axial length of such curtain is 
determined by the angle of inclination of the jets 
within the swirl duct and depends of a correspond- 

40 ing lengthening of the swirl duct in axial direction. If, 
however, the axial length of the swirl duct is 
restricted to a predetermined magnitude, the jets 
will generate individual helical streams separated by 
open interstices through which the surrounding air 

45 may penetrate, deteriorating the vacuum required 
within the curtain for generating the first air current 
An increase of the velocity of the air current 
generated by the jets does not either remedy this 
defect, since the inner and outer flow vortices within 

50 theswirl duct will nove closer tog ether with increas- 
ing flo velocities, whereby the inner current may be 
entrained by the outer current, so that the fume- 
laden air may again be ejected downward. In the 
known fume exhauster device, the formation of the 

55 second air current as a closed curtain is thus only 
possible with a swirl duct of sufficient length, the 
diameter of this curtain being even then only a 
fraction of the opening diameter of the swirl duct. 
It Is an object of the invention to Improve a fume 

60 exhauster device of the type set forth in the introduc- 
tion in such a manner that the second air current can 
be formed as a closed curtain of great axial length 
and great diameter without requiring a swirl duct of 
great length. 

65 In a fume exhauster device of the above-defined 
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type this object is attained according to the invention 
by providing that said second means comprises a 
substantially annular exit opening defined at ieast 
along its outer periphery by a peripheral surface 

70 extending in axial direction for forming said second 
air current into a cylindric shroud the outer diameter 
of which is substantially equal to the outer diameter 
of the exit opening. 
In the fume exhauster device according to the 

75 invention, the second air current exits from an 
annular exit opening. At least the outer peripheral 
surface defining said exit opening extends over a 
determined length in the axial direction of the 
second air current in order to impart the form of a 

80 homogenous cylinder shroud to the second air 
current exiting from the exit opening and having 
flow components extending in the axial and circum- 
ferential directions. The inner boundary of the exit 
opening may also beformed by a circumferential 

85 surface extending in axial direction of the second air 
current, the relative lengths of the outer and inner 
boundary surfaces in this case determining an 
eventual divergence or convergence of the cylinder 
shroud. If the outer boundary surface is longer in the 

90 direction of flow of the second air current than the 
inner boundary surface, the resulting cylinder 
shroud will have a substantially constant diameter or 
may even be slightly convergent, while a greater 
length in the flow direction of the second air current 

95 of the inner boundary surface will result in a 
divergent cylinder shroud. 

According to embodiments of the invention set 
forth in the sub-claims, the axial and circumferential 
flow components of the second air current may be 
100 created In various manners, such as by employing 
an axial impeller, a radial impeller rotor in combina- 
tion with suitable flow guide means or even station- 
ary baffles impinged on by a substantially axially 
directed air current 
105 Further embodiments of the invention are set forth 
in the sub-claims. 

Exemplary embodiments of the invention shall 
now be described with reference to the drawings, 
wherein: 

110 Figure 1a shows a first e mod iment having an axial 
impeller integral with a housing forming a flow 
guide means, 

Figure 1b shows a second embodiment having an 
axial impeller and a stationary housing forming a 
115 flow guide means, 

Figure 1c shows a third embodiment with an axial 
impeller having two impeller vane rings, and a 
stationary housing acting as a flow guide, 
Figure 2a shows a fourth embodiment having a 
120 radial impeller rotor and a corotating disc contribut- 
ing to guiding the air current, 

Figure 2b shows a fifth embodiment having a 
radial impeller rotor and a corotating disc contribut- 
ing to guiding the air current, 
125 Figure 2c shows a sixth embodiment having a 
radial impeller rotor and a stationary disc contribut- 
ing to guiding the air current. 

Figure 2d shows a seventh embodiment having a 
radial impeller rotor and a stationary disccontribut- 
130 ing to guiding the air current and formed with a inner 
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peripheral surface extending beyond the outer 
. peripheral surface of the exit opening in the flow 

direction of the second air current, 
Figure 3 shows an eightth embodiment having an 
5 axial impeller with two impellervane rings, an air 

current induction duct, and an air current exhaust 

duct, 

Figure 4shows an embodiment similar to that of 
figure 3 including in addition a suction blower in the 
10 air current exhaust duct, 

Figure 5a and 5b show a first arrangement of a 
baffle for eliminating the effect of a wall interfering 
with the cylinder shroud-shaped second air current, 

Figures 6a and 6b show a second arrangement of 
1 5 a baffle for eliminating the effect of a wall Interfering 
with the cylinder shroud-shaped second air current, 

Figure 7a shows a ninth embodiment with station- 
ary flow guide baffles disposed in the exit opening, 
and 

20 Figure 7b shows a tenth embodiment having a 
radial impeller rotor the outer peripheral surface of 
which forms the inner boundary surface of the exit 
opening. 

in the first embodiment of the fume exhauster 

25 device shown in figure 1 a, the first and second 
means are formed by a housing 1 integrally con- 
nected to an axial impeller 2 having a first ring of 
impeller vanes 3 extending in substantially radial 
direction in an exit opening 7, said opening being 

30 defined by an outer and an inner peripheral surface 
71 and 72, respectively. In the direction of flow of the 
second air current, outer peripheral surface 71 
extends beyond inner peripheral surface 72, where- 
by the second air current is formed into a cylinder 

35 shroud of substantially constant diameter or into a 
slightly converging cylinder shroud. The center 
portion of axial impeller 2 has a through-opening 
and is provided with a filter 4 releasably affixed to 
the drive shaft of an impeller motor 5 by means of a 

40 single center bolt 6. 

As clearly evident from the drawing, the first air 
current enters housing 1 in axial direction through 
filter 4, is deflected within the housing and is then 
accelerated by the impeller vanes 3 in exit opening 7 

45 to exit downward therefrom in axial direction as the 
second air current. Due to the rotation of axial 
impeller 2, the second air current has a downward- 
directed axial flow component as well as a circum- 
ferential flow component. The intake side of axial 

50 impeller 2 thus forms the first means, while the 
second means is generally formed by the outlet side 
of Impeller 2 in combination with exit opening 7. 
Impeller motor 5 is stationary, while housing 1 is 
integral with impeller 2 for rotation therewith and 

55 with the drive shaft of motor 5. 

The second embodiment of the fume exhauster 
device shown in figure 1 b differs from the embodi- 
ment shown in figure la mainly by the housing 1 
being stationary, so that the axial impeller rotates 

60 relative thereto. While the outer peripheral surface 
71 defining the exit opening 7 is again formed by the 
Inner peripheral surface of housing 1, the inner 
peripheral surface 72 of exit opening 7 is formed by 
the inner peripheral surface of the impellervane ring 

65 3. Rlter 4 is formed here as a filter ring concentrically 



surrounding impeller motor 5. Operation of this 
second embodiment Is substantially identical with 
that of the first embodiment 
In the third embodiment of the fume exhauster 

70 device shown in Figure 1c, axial impeller 2 is 
provided with two impeller vane rings 3 and 8, the 
vanes of which are oriented at apposite attitudes to 
one another. The first ring of vanes 3 of axial 
impeller 2 again generates the second air current, 

75 creating an axial ly downwardly and a circumferen- 
tially directed flow component therein. The second 
ring of impeller vanes 8 on the other hand generates 
the first air current having only a substantially axial 
upwardly directed flow component Housing 1 is 

80 again stationary, and its inner peripheral surface 
forms the outer boundary surface 71 of exit opening 
7. The inner boundary surface 72 of exit opening 7 is 
again formed by the inner peripheral surface of first 
impellervane ring 3. The third embodiment addi- 

85 tionally includes a protective grid 9formed of 

concentric rings for minimizing eddy-current losses. 
The annular filter 4 is located downstream of the 
second impeller vanes 8 and rotates in unison with 
axial impeller 2. 

90 In the fourth embodiment of the fume exhauster 
device shown in Figure 2a, the axial impeller em- 
ployed in the preceding embodiments is replaced by 
a radial impeller rotor 10 acting as said first means 
for generating the axially upwardly directed first air 

95 current at its intake side. At its downstream side, 
impeller 10 generates a substantially radial and 
circumferential air current, which by means of a flow 
guide formed by housing 1 is deflected downwards 
in the direction of exit opening 7, exiting therefrom 
1 00 as the secong air current again having axially 
downwardly and circumferentlally directed flow 
components. The air current is additionally guided 
by a disc-shaped plate 1 1 rigidly attached to radial 
impeller rotor 10for rotation therewith. The center 
105 portion of plate 11 has a through-opening for Ingress 
of the first air current and for receiving filter 4 and an 
additional charcoal filter disc 41 . Rlters 4 and 41 are 
again releasably fastened by means of a single 
center bolt 6, so that they may be readily replaced. 
110 The outer boundary surface 71 of exit opening 7 is 
again formed by the inner peripheral surface of 
stationary housing 1 , while the inner boundary 42 of 
exit opening 7 is formed by the edge of disc-shaped 
plate11. 

115 Figure 2b shows an embodiment of the fume 
exhauster device similar to the one shown in Figure 
2a and also comprising a radial impeller rotor 10. In 
contrast to the preceding embodiment, the device 
shown in Figure 2b includes an additional filter 42 

1 20 rotating in unison with the disc-shaped plate 1 1 and 
the impeller 10 and being in the form of a filter ring 
for passage therethrough of the air current acceler- 
ated by impeller 10 in radial direction. Otherwise the 
operation of this embodiment substantially corres- 

125 ponds to that of the embodiment shown in Rgure2a. 
The sixth embodiment shewn in Figure 2c likewise 
comprises a radial impeller rotor 10. In this embodi- 
ment, however, the disc-shaped plate 1 1 is station- 
ary and connected to stationary housing 1 by means 

130 of bolts 12. Plate 1 1 again has a center opening for 
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receiving filter 4 and an additional charcoal filter 41 
connected to impeller 10 for rotation in unison 
therewith. Filters 4, 41 are again releasably attached 
to impeller 1 0 by means of a single center bolt 6. The 
5 remainder of this embodiment as well as its opera- 
tion again correspond to those of the preceding 
embodiments and need therefore not be described 
in detail. 

The seventh embodiment of the fume exhauster 
10 device shown in Figure 2d corresponds to the one 
shown In Figure 2c, with the difference, however, 
that the stationary disc-shaped plate 11 has a 
cylindrical peripheral surface extending downward 
In the axial direction of the second air current and 
15 forming the Inner boundary surface 72 of exit 
opening 7. As readily evident from the drawing, the 
inner boundary surface 72 of exit opening 7 in this 
embodiment is of greater length in the direction of 
the second air current than the outer boundary 
20 surface 71, wherebytoachievea divergence of the 
homogenous cylinder shroud shape of the second 
air current 

In the eighth embodiment of the fume exhauster 
device shown in Figure 3, there is again provided an 

25 axial impeller 2 having a first ring of impeller vanes 3 
and a second ring of Impeller vanes 8, so that this 
embodiment corresponds to the one shown in 
Figure 1c. Axial impeller 2 additionally includes 
further impeller vanes 13 located adjacent impeller 

30 motor 5 for the cooling thereof. Further in the 
embodiment shown in Figure 3, the first air current 
generated by means of the second ring of impeller 
vanes 8 is exhausted to the atmosphere via an 
exhaust duct 14, while the second air current 

35 generated by the first ring of impeller vanes 3 is 
formed of fresh air or interior air supplied via an air 
supply duct 15. The outer boundary surface 71 of exit 
opening 7 in this embodiment is formed by the outer 
peripheral wall of axial impeller 2, while the inner 

40 boundary surface, which in the shown embodiment 
is shorter in the direction of the second air current, is 
formed by the inner wall of the first ring of impeller 
vanes 3 of axial impeller 2. Also in this embodiment 
the first ring of impeller vanes 3 generates an axially 

45 and clrcumferentially downwardly directed secong 
air current forming a honogenous cylinder shroud 
the diameter of which is substantially constant or 
may even steadily decrease so as to form a conver- 
gent cylinder shroud shape. 

50 Figure 4 represents an embodiment generally 
similar to the one shown in Figure 3, wherein, 
however, the axial impeller 2 comprises only a first 
ring of impeller vanes 3, the first axially upwardly 
directed air current being generated by a separate 

55 blower 19 disposed in air exhaust duct 14 and 

passing through openings provided in axial impeller 
2 for this purpose. In this embodiment, outer 
boundary surface 71 of exit opening 7 is again longer 
in the direction of the second air current than inner 

60 boundary surface 72. 

Diagrammatlcally shown in Figures 5a and 5b is 
the arrangement of a baffles 1 6 provided for com- 
pensating the effect of a wall 17 Interfering with the 
cylinder shroud shape of the second air current by 

65 cutting off a circle segment as shown diagramatical- 



ly at 18 in Figure 5b. Without baffle 1 6, this 
disturbance would cause the cylinder shroud shape 
to expand or even rupture on separation from wall 
17, whereby the homogeneity of the cylinder shroud 

70 shape of the second air current would be abolished. 
In the shown embodiment however, the circum- 
ferential flow component of the second air current 
separating from wall 17 now impinges on baffle 1 6 
extending in the axial direction along the cylinder 

75 shroud of the second air current, and is thereby 
deflected back to its original circumferential direc- 
tion. This provision is of particular importance for a 
fume exhauster device employed in combination 
with a kitchen stove, since a stove of this kind is 

80 usually located adjacent a vertical wall, such as wall 
17, likely to interfere with the cylinder shroud shape 
of the second air current. 

Figu res 6a and 6b show another arrangement for 
eliminating the disturbing effect of a wall 17. At the 

85 upper portion of the wall 17 adjacent the cylinder 
shroud shaped second air current the embodiment 
shown provides a curved baffle 20 gradually sloping 
away from wall 17 in the direction of the second air 
current for slightly deflecting the cylinder shroud 

90 periphery at a downward inclined angle, so that the 
homgenous cylinder shroud shape of the second air 
current Is not disturbed or impaired by wall 17. As 
shown in Figure 6b, curved baffle 20 may be 
provided with additional baffles 16', the effect of 

95 which is similar to that of baffle 16 shown in Figures 
5a and 5b. A plurality of such baffles 16' may be 
provided, in which case they are preferably gradu- 
ated as to size for achieving optimum compensation 
of the disturbing effect of wall 17. 

100 A further embodiment of the fume exhauster 
device shown in Figure 7a employs neither an axial 
Impeller nor a radial impeller rotor, instead of which 
it is provided with stationary deflector members 31 
corresponding to the impeller vanes 3 of axial 

105 Impeller 2 and located in exit opening 7. Deflector 
members 31 are disposed substantially radially and 
are formed and oriented such as to convert an air 
current impinging thereon from above into a second 
air current having a downwardly directed axial as 

1 1 0 well as a circumferential flow component. Also in 
this case, the outer boundary surface 71 of exit 
opening 7 is longer in the direction of the second air 
current than it inner boundary surface 72. Similar to 
the embodiment shown in Figure 4, the first air 

1 1 5 current is generated or assisted by a blower 1 9 in air 
exhaust duct 14, while the second air current is 
generated by means of a separate blower 20 dis- 
posed in air intake duct 1 5 in cooperation with the 
above mentioned stationary deflector members 31. 

120 A further embodiment of the fume exhauster 
device shown in Figure 7b employs a radial impeller 
rotor 1 0 provided at its outer periphery with a filter 
material 43 arranged in such a manner that the 
axially upwardly aspirated air of the first air current 

1 25 is given a radial and a circumferential component, 
whereby this air after deflection by the stationary 
housing exits from exit opening 7 as the second air 
current having a downwardly directed axial as well 
as a circumferential flow component. In this embodi- 

130 ment, outer boundary surface 71 is again formed by 
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the Inner peripheral.su rface of housing 1, while inner 
boundary surface 72 of exit opening 7 Is formed by 
the outer peripheral surface of the radial impeller 
rotor. 

5 From the plurality of the above described embodi- 
ments it is evident that the annular exit opening 7 
and the particular configuration of its outer and inner 
boundary surfaces 71 and 72, respectively, permit 
the formation of the second air current into a 

10 homogenous cylinder shroud shape of considerable 
length without requiring, as in prior art, a swirl duct 
of considerable dimensions. An important character- 
istic in connection with the particular configuration 
of the exit opening is the provision that the second 

15 air current is imparted a downwardly directed axial 
as well as a circumferential flow component, as per 
se known from prior art. 

The outer boundary surface may be aerodynamic- 
ally shaped as a deflector surface having for instance 

20 an airfoil profile in cross section for influencing the 
shape of the cylinder shroud air current e.g. to make 
it convergent or divergent. 

CLAIMS 

25 

1. A fume exhauster device comprising first 
means for generating a first air current directed 
substantially axlally toward said first means, and 
second means for generating a second air current 

30 concentrically surrounding said first air current and 
flowing in circumferential and axial directions away 
from said second means, characterized in that said 
second means (3, 31, 7, 10) comprises a substantially 
annular exit opening (7) defined at least along its 

35 outer periphery by a peripheral surface (71) extend- 
ing in axial direction for forming said second air 
current Into a cylinder shroud the outer diameter of 
which is substantially equal to the outer diameter of 
said exit opening. 

40 2. A fume exhauster device according to claim 1, 
characterized in that the outer peripheral surface (71 ) 
defining said exit opening (7) is longer in the 
direction of the second air current than an inner 
peripheral surface (72). 

45 3. A fume exhauster device according to claim 1 
or 2, characterized in that said second means (3, 31, 
7) includes an axial impeller (2) the impeller vanes 
(3) of which extend in substantially radial direction 
within said exit opening (7). 

50 4. A fume exhauster device according to claim 1 
or 2, characterized in that said second means (7, 10) 
includes a radial Impeller rotor (1 0) the intake side of 
which forms said first means and the outlet side of 
which communicates with said exit opening (7) via 

55 airflow guide means (1,11); 

5. A fume exhauster device according to claim 1 
or 2, characterized in that said second means (3, 31, 
7) includes stationary flow deflector member (31) 
disposed in said exit opening (7) and extending in 

60 substantially radial direction and subjected to a 
substantially axially directed air current for generat- 
ing said second air current (Figure 7a). 

6. A fume exhauster device according to claim 3, 
characterized in that the intake side of said axial 

65 impeller (2) forms said first means (Figure 1 a). 



7. A fume exhauster device according to claim 6, 
characterized in that said axial impeller (2) includes a 
second ring of impeller vanes (8) concentrically 
surrounded by a first ring formed by said impeller 

70 vanes (3) the angle of attack of the vanes of said 
second ring being opposite to that of the vanes of 
said first ring for generating said first air current 
(Figure 1c). 

8. A fume exhauster device according to any of 
75 claims 2, 3, 6 or 7, characterized in that the outer 

boundary surface (71 ) of said exit opening (7) is the 
outer peripheral surface of said axial impeller (2) 
(Figure 1a). 

9. A fume exhauster device according to any of 
80 claims 2, 3, 6 or 7, characterized In that said outer 

boundary surface (71) of said exit opening (7) is the 
inner peripheral surface of a stationary housing (1 ) 
surrounding said axial impeller (2) (Figure lb,, 1c). 

10. A fume exhauster device according to claim 
85 4, characterized in that the radial impeller rotor (10) 
• has connected thereto a disc-shaped plate (1 1 ) the 

peripheral edge of which forms the inner boundary 
(72) of said exit opening (7) and the center portion of 
which has a through-opening for passage of said 
90 first air current (Figure 2a). 

11. A fume exhauster device according to claim 
4, characterized in that a disc-shaped plate (1 1 ) is 
stationary located in substantial alignment with the 
intake side of said radial impeller rotor (10), the 

95 peripheral edge of said plate forming the inner 
boundary (72) of said exit opening (7) and the center 
portion thereof having a through-opening for pas- 
sage of said first air current (Figure 2c). . 

12. A fume exhauster device according to claim 
1 00 1 0 or 1 1 , characterized In that a filter disc (4, 41 ) is 

disposed in said through-opening of said center 
portion (Figure 2a). 

13. A fume exhauster device according to claim 
1 0 or 1 1 , characterized in that said plate (11) forms 

105 said airflow guide means in cooperation with said 
stationary housing (1) (Figure 2a). 

14. A fume exhauster device according to any of 
claims 10, 1 1, or 1 2, characterized in that said plate 
(1 1 ) carries a filter ring (42) in concentric arrange- 

110 ment with said radial impeller rotor (10) for passage 
therethrough of the air current exiting from said 
radial impeller rotor (10) prior to reaching said exit 
opening (7) (Figure 2b). 

15. A fume exhauster device according to any * 
115 claims 10 to 14, characterized in that said plate (11) 

has an extended peripheral surface (72) extending in 
the axial flow direction of said second air current 
beyond the outer boundary surface (71 ) of said exit 
opening (7) (Figure 2d). 

120 16. A fume exhauster device according to any of 
claims 1 to 7 or 9 to 1 5, characterized In that the 
outlet side of said first means is connected to an 
airflow exhaust duct (14) and that the intake side of 
said second.means (3,31, 7, 10) Is connected to an 

125 airflow intake duct (15) (Figures 3, 4, 7a). 

17. A fume exhauster device according to any of 
claims 1 to 16 in combination with a wall causing a 
secant-shaped disturbance of said second air cur- 
rent, characterized in that a baffle (16) extending 

130 substantially in the axlal.direction of said second air 



current is disposed on said wall (17) in such a 
manner that the air flow separating from said wall in 
the circumferential direction of said second air 
current Impinges on said baffle (1 6) and is deflected 
5 thereby substantially back to the original circum- 
ferential direction. 

18. A fume exhauster device according to any of 
claims 1 to 15 in combination with a wall causing a 
secant-shaped disturbance of said second air cur- 

10 rent, characterized in that said wall (17) has associ- 
ated therewith a curved baffle (20) gradually sloping 
away from said wall in the axial direction of said 
second air current and operative to slightly tilt said 
second air current away from said wall with respect 

15 to its original axis. 

19. A fume exhauster device according to claim 
18, characterized in that at least one further baffle 
(16') extending in the axial direction of said second 
air current is disposed on said curved baffle (20) in 

20 such a manner that the airflow leaving said curved 
baffle (20) in the circumferential direction of said 
second air current impinges on said further baffle 
(16') and is thereby deflected substantially back to 
the original circumferential direction. 

25 20. A fume exhauster device according to claim 
1, substantially as described with reference to any 
one of the examples illustrated in the accompanying 
drawings. 
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